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1. Introduction 

1.1 Purpose of this document 
This document belongs to a group of deliverables that aim to showcase the implementation aspects 

that were fulfilled until the first 24 months of the project for the preparation of the alpha versions of 

ŀƭƭ ǘƘŜ 5Lhb9Ωǎ ŎƻƳǇƻƴŜƴǘǎΦ ²ƛǘƘƛƴ ǘƘŜ ƻǾŜǊŀƭƭ ǎƻƭǳǘƛons that are expressed ǘƘǊƻǳƎƘ ǘƘŜ 5Lhb9Ωǎ 

ecosystem, (Figure 1) this document focuses on the first component denoted as Earth Observation 

(EO) component and in specific on one of the demonstrated solutions, which is the generation of 

successful drone flights and the generation of accurate, georeference Very-High-Resolution (VHR) 

images. The developed drone platform is planned to be used in both pilot demonstrations in the 

jurisdictions of the National Paying Agency under the Ministry of Agriculture of the Republic of 

Lithuania (NMA)1 and Cyprus Agricultural Payments Organisation (CAPO)2, with a successful outcome 

to be the real assistance of the collected data to the rest of the EO component data, e.g. Sentinel-2 

images and the VHR complementary satellite data provided by the ESA Data Warehouse Mechanism, 

and generated agricultural products, such as the identification of the Ecological Focus Areas (EFAs), 

and the Land Cover/Land Use (LCLU) and any other potential marker. The maximum value of this drone 

platform solution will be a significant improvement in spatial accuracy and thematic consistency of 

the aforementioned products, giving accurate estimations in 1m or less and overcoming the additional 

limitations that optical sensors have, which is the inability to penetrate clouds.  

 

Figure 1: Tools that have been used and developed, comprising the DIONE ecosystem. Highlighted with the red box is the 
component that will be analysed in the current document. 

Eventually, through this deliverable, a brief overview will be given on the preparation phase and the 

organisation of test flights to ensure that the whole system is functional for the real demonstrations. 

Additional descriptions and a co-design process will be depicted, enlightening the collaborative nature 

of this task. Under this concept, definitions of pilot areas for both Lithuania and Cyprus were identified 

ƛƴ ƻǊŘŜǊ ǘƻ ƳŜŜǘ ǳǎŜǊǎΩ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǎ ǿŜƭƭ ŀǎ the number of repetitions and specific dates, where 

the flights were scheduled to take place. The subsequent analysis is given for the demonstration of 

the flight campaigns, the collection of the ground control points (GCPs) and the 3D reconstruction of 

the image orthomosaic. Finally, obstacles to the abovementioned activities due to the weather 

conditions and the adopted solutions to overcome these limitations are also presented. A 

 

1 https://www.nma.lt/index.php/support/direct-payments/696  

2 http://www.capo.gov.cy/capo/capo.nsf/index_gr/index_gr?OpenDocument  

https://www.nma.lt/index.php/support/direct-payments/696
http://www.capo.gov.cy/capo/capo.nsf/index_gr/index_gr?OpenDocument
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complementary step of this analysis is to reveal the processing flow that was developed for the 

integration of the drone imageries with the overall EO data processing cycle.  

1.2 Intended readership 
This deliverable is intended for public use, aiming to inform relevant stakeholders on the drone flight 

campaigns that were conducted, and under which process the drone initial images were processed in 

order to generate the VHR orthomosaic products. In addition, from a general dissemination strategy 

point of view, it may also be useful for other H2020 projects. 

1.3 Relationship with other deliverables in DIONE 
The current report is built based on the requirements analysis that was presented in deliverable D3.1 

"Analysis of the Software specifications", submitted in M8, where a preliminary analysis was 

conducted regarding the hardware and software specifications with which the DIONE Unmanned 

Aerial Vehicle (UAV) platform was designed, and successful and secure drone flights that will be 

presented in the following chapters were implemented.  

1.4 Structure of this Document 
This document is organised into 7 chapters, whose description is summarised through the following 

bullet points.   

¶ Chapter 1 - Introduction: containing a short intro and overview of this document, and its 

relation with any former deliverable(s). 

¶ Chapter 2 - Drone platform and workflow: Describing the design architecture of the drone 

ǇƭŀǘŦƻǊƳ ŎƻƴǎƛǎǘƛƴƎ ƻŦ ǘƘŜ ƻƴ ǘƘŜ ŦƛŜƭŘ ǇǊƻŎŜǎǎŜǎ ƻŦ ƛƳŀƎŜǎΩ ŎƻƭƭŜŎǘƛƻƴ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ƘŀǊŘǿŀǊŜ-

software components and the generation of the georeferenced image orthomosaics.  

¶ Chapter 3 - Preparation phase: Illustrating all the offline organisation details that had to be 

arranged for the finalisation of the regions of interest, where the drone flights were taken 

place, and the number of repetitions, and the specific dates, the necessary steps for the 

collection of the ground control points specifying as well the characteristics of the equipment 

that will be used. Additional information is given regarding the risks that the drone operator 

had to consider in terms of the COVID-19 pandemic. Last but not least, the chapter describes 

the arrangement of a test flight in outdoor conditions, ensuring that the processing flow was 

well-defined and the operator is able to generate an accurate and high-quality result, 

eliminating any potential obstacle that could be faced during the official drone flights.  

¶ Chapter 4 - Drone flight campaigns: Illustrating the conduction of the drone flight campaigns 

that were conducted in the regions of interest in Cyprus and Lithuania  

¶ Chapter 5 ς Present the evaluation methods that were conducted ensuring the provision of 

orthomosaic VHR products at high quality.  

¶ Chapter 6 - LƴǘŜƎǊŀǘƛƻƴ ǿƛǘƘ ǘƘŜ 9h ŎƻƳǇƻƴŜƴǘΩǎ Řŀǘŀ ǇǊƻŎŜǎǎƛƴƎ ŎȅŎƭŜ: In line with the 

analysis that was given in deliverable 3.4, in this document, a short presentation is given of 

the processing chain that was developed for the image transformation and ingestion to the 

whole EO solution.  

¶ Chapters 7 and 8 ς The final chapters complement the abovementioned analysis, illustrating 

how the implemented solutions fulfil the requirements and specifications ŀƴŘ ǘƘŜ 5Lhb9Ωǎ 

overall ambition, as they have been defined in deliverables D2.1 and D3.1, and concluding 

with any recommendations related to future improvements.  
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2. Drone platform and workflow  

2.1 Overview of the designed drone workflow and construction of 

VHR images 
The following sections will attempt to give a thorough view regarding the individual steps that 

comprise the conduction of the drone flights and the synthesis of the 2D VHR orthomosaics. The 

descriptions will be in line with the UAV platform design as it was described within the D3.1 and will 

mention any additional information, change and simplification that was implemented in the 

operational process. Figure 2 depicts the total workflow where the collected data of the flight process 

are exploited to extract orthomosaics of the areas of interest. 

 

Figure 2: Total workflow where the collected data of the flight process are exploited to extract orthomosaics of the areas of 
interest 
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2.1.1 Design the flight process workflow 
The architecture design of the Unmanned Aerial Vehicle system is mainly based on three basic 

ŎƻƳǇƻƴŜƴǘǎΥ ƛύ ǘƘŜ ŀŜǊƛŀƭ ǳƴƳŀƴƴŜŘ ǇƭŀǘŦƻǊƳ ό¦!±ύΣ ƛƛύ ǘƘŜ ¦!± ǇƛƭƻǘΩǎ ǊŜƳƻǘŜ Ŏƻƴtroller and iii) a 

mobile/tablet device, in which the corresponding software for controlling and mission planning is 

installed. Table 1 describes the hardware and software components that contribute to the flight 

process, adding any further information that was gained from the operational deployment of the UAV 

platform. 

Table 1: Components of the UAV platform that contribute to the flight process 

UAV 

In the context of DIONE, an unmanned quadcopter platform is utilised. Some 
characteristics of the UAV are: i) GNSS/GPS receiver, ii) georeference, iii) 
extraction of georeferenced images embodying the exterior information of 
each image as *.EXIF format, etc. 

tƛƭƻǘΩǎ wŜƳƻǘŜ 
Controller 

¢ƘŜ tƛƭƻǘΩǎ ǊŜƳƻǘŜ ŎƻƴǘǊƻƭƭŜǊ ƛǎ ŦƻǊ ŦƭȅƛƴƎ ŀƴŘ ŎƻƴǘǊƻƭƭƛƴƎ ǘƘŜ ¦!±Φ Lǘ ǇǊŜǎŜƴǘǎ 
all the information regarding communication and navigation, contains the 
control UI for the UAV and handles the flight planning. 

Mobile/tablet 
device 

It is responsible for communication and navigation, containing the control User 
Interface (UI) for the UAV and handles the flight planning. In this device, the 
corresponding software for controlling (DJI Go app, Ctrl+DJI plugin) and mission 
planning (Pix4Dcapture) are installed. 

Camera A high-resolution RGB camera and a gimbal exist at the payload of the UAV. 

Determining the aforementioned components, a process of taking aerial photos with the UAV 

platform using the drone can be carried out. In particular, before the initiation of the flight mission, 

the firmware on the aircraft and the remote controller has to be properly configured, establishing the 

communication ǘƻ ŜǎǘŀōƭƛǎƘ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ǘǿƻ ǇŀǊǘǎΦ ¢ƘŜ ǎƻŦǘǿŀǊŜ ά5WL 

Dƻ ŀǇǇέ όƘǘǘǇǎΥκκǇƭŀȅΦƎƻƻƎƭŜΦŎƻƳκǎǘƻǊŜκŀǇǇǎκŘŜǘŀƛƭǎΚƛŘҐŘƧƛΦǇƛƭƻǘύΣ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ άtƛȄп5ŎŀǇǘǳǊŜέ 

(https://www.pix4d.coƳκǇǊƻŘǳŎǘκǇƛȄпŘŎŀǇǘǳǊŜύ ŀƴŘ ƛǘǎ ŎƻƳǇŀƴƛƻƴ ŀǇǇ ά/ǘǊƭҌ5WLέ 

(https://play.google.com/store/apps/details?id=com.pix4d.plugindji), are open accessed software, as 

our will was to develop a viable solution that could be easily applied and after the end of the project. 

¢ƘŜ ά5WL Dƻ ŀǇǇέ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ǘƻ ǎŜǘ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴŎŜǊƴƛƴƎ ǘƘŜ ƛύ ŦƭƛƎƘǘ ƘŜƛƎƘǘǎ ŀƴŘ ŦŀƛƭǎŀŦŜΣ ƛƛύ 

battery critical warnings, iii) video transmission channels and iv) gimbal camera setting (brightness, 

ŎƻƴǘǊŀǎǘΣ ŜǘŎύΦ ¢ƘŜ άPix4Dcaptureέ ŀƭƭƻǿǎ ǘƻ ǎet parameters concerning automatic flight plan missions, 

ƛƴŎƭǳŘƛƴƎ ǘƘŜ ŜȄŜŎǳǘƛƻƴ ƻŦ ǇƻƭȅƎƻƴ ŦƭƛƎƘǘ Ǉƭŀƴǎ ƻǊ ŎƛǊŎǳƭŀǊ ŦƭƛƎƘǘ ǇƭŀƴǎΦ ¢ƘŜ ά/ǘǊƭҌ5WLέ ƛǎ ǊŜǉǳƛǊŜŘ ōȅ 

άtƛȄп5ŎŀǇǘǳǊŜέ ŦƻǊ ǘƘŜ ƭŀǘǘŜǊ ǘƻ ŜǎǘŀōƭƛǎƘ ŀ ƭƛƴƪ ǿƛǘƘ ǘƘŜ ¦!± ǘƘǊƻǳƎƘ ǘƘŜ ¦{. ƛƴǘŜǊŦŀŎŜ ōŜǘǿŜŜn the 

mobile/tablet device and the UAV Remote Controller. It should be noted that the two controlling 

software, e.g. DJI Go and Ctrl+DJI require exclusive access to the USB interface of the mobile/tablet 

device in order to communicate with the UAV Remote Controller.  

The connection of the aforementioned components is also revealed in Figure 2. Additionally, Figure 

3Figure 4 and Figure 5 depict respectively: i) the companion app for Pix4Dcapture (Ctrl+DJI), ii) the home 

screen of Pix4Dcapture in which we can create new missions or navigate to existing ones, iii) an 

example project containing its related missions, iv) an example of a flight mission through the 

Pix4Dcapture along with several mission parameters (camera information, percentage overlap, 

heights, etc).  

During the flight the following issues should be taken into account: 
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¶ Weather conditions 

¶ Safety conditions 

¶ Available battery power and duration of the UAV flight 

Especially strong winds may have an impact on the clarity of the pictures captured during the flight, 

due to strong vibrations. Moreover, strong winds may reduce the flight time of each battery. Section 

5 gives a thorough view of the procedures that were applied as evaluation processed regarding the 

collected images the geolocation accuracy of the resulting orthomosaic images and the effects that 

were resulted from the intense weather conditions, and the methods applied to address these 

challenges.  

 

 

Figure 3: Left-side image: Ctrl+DJI application; Right-side image: Pix4Dcapture home screen 

 

Figure 4: A 
collection of 
related missions 
(project) shown 
on the map 
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Figure 5: An 
opened mission 
along with its 
parameters. 

2.1.2 Generation of image orthomosaics 
After the collection of the necessary drone images, the next stage is to process the aerial photos using 

photogrammetry techniques to produce a 3D model reconstruction and a 2D RGB image orthomosaic. 

For this process, the Agisoft Metashape professional software is used, along with the following steps 

that are also illustrated in the Post-process section of Figure 2. Before the 3D model reconstruction, it 

is critical to calibrate the camera so that the model produced will have a high level of accuracy. If an 

image is captured with a different camera, this step is essential. In our case, and for the purposes of 

DIONE project, images were collected by using only one camera, the default that is installed in the 

drone.  

¶ File Upload: At this point, the overall dataset with the collected drone images is imported to 

the Agisoft Metashape software.  

¶ Relative orientation and Image alignment: Homologous key points are detected and matched 

on overlapping images, leading to an estimate of the external camera parameters. Before 

performing image alignment several accuracy options can be selected at this step: selecting 

άIƛƎƘέ ŀŎŎǳǊŀŎȅΣ !ƎƛǎƻŦǘ aŜǘŀǎƘŀǇŜ ǳǎŜǎ ǘƘŜ Ŧǳƭƭ ǊŜǎƻƭǳǘƛƻƴ ǇƘƻǘƻΣ άaŜŘƛǳƳέ ǎŜǘǘƛƴƎ ŎŀǳǎŜǎ 

image downscaling by a fŀŎǘƻǊ ƻŦ п όн ǘƛƳŜǎ ōȅ ŜŀŎƘ ǎƛŘŜύΣ ŀǘ ά[ƻǿ ŀŎŎǳǊŀŎȅέ ǎƻǳǊŎŜ ŦƛƭŜǎ ŀǊŜ 

downscaled by a ŦŀŎǘƻǊ ƻŦ мсΣ ŀƴŘ ά[ƻǿŜǎǘέ ǾŀƭǳŜ ƳŜŀƴǎ ŦǳǊǘƘŜǊ ŘƻǿƴǎŎŀƭƛƴƎ ōȅ п ǘƛƳŜǎ ƳƻǊŜΦ 

άIƛƎƘέ ŀŎŎǳǊŀŎȅ ƛǎ ǎŜƭŜŎǘŜŘ ŦƻǊ ōŜǎǘ ǊŜǎǳƭǘǎΦ 

¶ Aerial triangulation ς Buddle adjustment: In this step, includes the processes that are 

responsible for the determination of the correct position and orientation of each image in a 

series of aerial images so they can be compiled into a map. For this case and as it can be seen 

in Figure 2, the collected Ground Control Points (GCPs) are imported in plain text data format. 

Before using of GCPs, the necessary transformations were performed in the coordinated 

system, to match the corresponding UTM of each area. For the Lithuanian use case, 

conversions were implemented from LKS94/Lithuania TM (EPSG: 3364) to the WGS84 UTM 

34N (EPSG: 32634) and for Cyprus in UTM 36N (EPSG: 32636).  

¶ Dense image matching processing (Build dense point cloud): By the use of a dense image 

matching algorithm, the software generates a dense point cloud, whose final cardinality 

ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ ŎƘƻǎŜƴ ǎŜǘǘƛƴƎǎΥ ά¦ƭǘǊŀ-ƘƛƎƘέ ǎŜǘǘƛƴƎ ƛƳǇƭƛŜǎ ǘƘŜ ǇǊƻŎŜǎǎƛƴƎ ƻŦ Ŧǳƭƭ-size images, 

ǿƘŜǊŜŀǎ ǿƛǘƘ άIƛƎƘέΣ άaŜŘƛǳƳέΣ ά[ƻǿέ ŀƴŘ ά[ƻǿŜǎǘέ ƛƳŀƎŜǎ ŀǊŜ ŘƻǿƴǎŎŀƭŜŘ ōŜŦƻǊŜ ǘƘŜ 

ŘŜƴǎŜ ƳŀǘŎƘƛƴƎ ǇǊƻŎŜŘǳǊŜ ōȅ ŀ ŦŀŎǘƻǊ рл҈Σ нр҈Σ мнΦр҈ ŀƴŘ сΦтр҈Σ ǊŜǎǇŜŎǘƛǾŜƭȅΦ ά¦ƭǘǊŀ-ƘƛƎƘέ 

is selected. 
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¶ Building mesh: In this step, textured triangulated meshes are obtained from dense point 

clouds. 

¶ Construction of the image 2D orthomosaic: In this step, the whole object surface is textured 

in the orthographic projection. In addition, Agisoft Metashape enables to perform 

orthomosaic seam-line editing for better visual results. 

¶ Exclude rough edges: After the generation of the 2D orthomosaic, it is usually identified some 

rough edges in the boundaries of the orthomosaics, produced by the Metashape. To exclude 

these areas, the raster clipping procedure offered by the open-accessed software of QGIS is 

used.  An example of the aforementioned artefact is shown in Table 2. 

Table 2: Example reveals the exclusion of the rough edges as they are initially produced by the Agisoft Metashape software.  

Initial orthomosaic with rough edges Final orthomosaic after the raster clipping 

  

2.2 Technical Summary 
With the aforementioned processing flows to be determined in the corresponding chapters, the 

process of taking RGB aerial photos with the UAV using the drone was carried out. Whereas with the 

acquired photos and the necessary GCPs a 3D model generation and the production of image 

orthomosaics could be achieved. In the following table, a brief representation of the specifications of 

the equipment and the parameters of the autopilot track mode is given.  

Table 3: Hardware and Software equipment specifications and parameters. 

Parameters Description 

Ground Control Points RTK GPS receiver: Topcon-GR3 GPS 

Drone type Aircraft DGI Phantom 3 Professional 

Camera 
мκнΦоέ /ah{ 

Effective pixels: 12.4 M (total pixels: 12.76 M) 

Flight speed 5m/s 

Adjustable Aperture f/2.8 

Software track autopilot DJI GO and Pix4Dcapture 

Required Operating Systems Android version 10 or later 

Device Samsung s20+ 

Required operating systems Android 4.1.2 or later 

Flight duration approx. 125-250 minutes per AOI 

Flight  altitude 50m above takeoff position 

Image resolution пллл ǇƛȄŜƭǎ ό²ƛŘǘƘύ Ҏ оллл ǇƛȄŜƭǎ όIŜƛƎƘǘύ 

Spatial resolution 2.2 cm/px 

LƳŀƎŜǎΩ ƻǾŜǊƭŀǇ 70% 
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3. Preparation phase 

3.1 An iterative & collaborative process 
The preparation of the drone flight campaigns to collect RGB images with the spatial resolution below 

the one-meter was a process that was identified in order to meet the needs of the project and the 

users. This way, the objectives that are going to be described in the following chapters were 

determined through a collaborative process between the two Paying Agencies that are involved in the 

DIONE project (e.g. NPA and CAPO) and the corresponding technical partners (i.e. ICCS). The overall 

procedure is illustrated in the following steps. 

 

1) Being aligned with the regulations that concern the proper 

use of Unmanned Aerial Vehicles (UAVs)/drones, following 

the updated regulation schema as it was formulated by the 

European Commission (EC) and the EASA (European 

Aviation Safety Agency). 

2) Definition of the regions of interest (ROIs), where the 

drone flights were scheduled to be conducted according to 

the spatiotemporal availability of the VHR data and crop 

and land cover types that could be captured within those 

areas. 

3) Definition of the number of repetitions and the exact dates 

according to the phenological stages of the majority of the 

identified crop types.  

4) Enhancing the positional and spatial accuracy of the generated orthomosaics from the collected 

drone image through ground control points (GCPs). 

 

5) Considering the COVID-19 pandemic, proper arrangements had to be fulfilled to ensure that our 

missions would be aligned with the respective local restrictions. 

 

6) Finally, testing of the drone platform prior to the conduction of the official flight campaigns and 

the construction of the drone orthomosaic was performed, making sure the designed solution was 

properly formulated, addressing any potential challenge.   

The 2, 3 and 4 bullet points were defined through an iterative process, as all of them could dynamically 

change according to the weather conditions (e.g. drones are incapable to fly with cloudy and rainy 

weather) and the COVID-19 stage each time considering the daily number of affected citizens both in 

the country that the flights are going to be taken place and the country of the drone operator and the 

lockdown restrictions. The first case is a phenomenon that more commonly seemed to appear in 

Lithuania regions, due to its unstable weather conditions and the wet and cloudy climate even in the 

summer season. Additionally, high temperatures occurring in summer months in Cyprus raise the level 

of difficulty for the drone flyability due to the decrease of the available time where the drone could 

operate and the area that can be covered.  

In general, weather is important and poorly resolved to constrain that affect drone operation. 

According to Gao et. al. [1] air temperature, wind, speed, precipitation and other atmospheric 
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phenomena play a pivotal role in drone endurance, control, aerodynamics, airframe integrity, line-of-

sight visibility, airspace monitoring, and sensors for navigation and collision avoidance. There are 

situations, where drones are unable to fly but still, the decision of when, where, and how a drone will 

operate is predominately depend on the decision of the drone operator and the level of experience. 

Finally, the third point of action had to be repeatedly performed in every campaign as it was necessary 

to identify the precise position of the GCP marker in the drone images.  

3.2 Prerequisite objectives 

3.2.1 Aviation Regulations for Drones 
Since 1/1/2021, the European Commission with the help of EASA (European Aviation Safety Agency) 

has drawn up new regulations for drone operations that have a horizontal application to every 

member state in the European Union. The principal goal of EASA is to promote the highest common 

standards of safety and environmental protection in civil aviation, and therefore the following 

objectives should be taken into account.  

¶ The development of common safety and environmental rules at the European level 

¶ The monitor and implementation of these standards through inspections in the Member 

States 

¶ Providing the necessary technical expertise and training  

¶ Closely collaborating with the national authorities that continue to carry out many operational 

tasks, such as certification of individual aircraft or licensing of pilots. 

To ensure the free circulation of Unmanned Aircraft Systems/Vehicles (UAS/UAV) otherwise known as 

Drones and a level playing field within the European Union, EASA developed the following four 

regulations, which will replace the existing national rules in EU member states: 

1. COMMISSION DELEGATED REGULATION (EU) 2019/9453 

2. COMMISSION DELEGATED REGULATION (EU) 2020/1058 (amending 2019/945)4 

3. COMMISSION IMPLEMENTING REGULATION (EU) 2019/9475 

4. COMMISSION IMPLEMENTING REGULATION (EU) 2020/639 (amending 2019/947)6 

According to such regulations, operators are able to operate their drones seamlessly when travelling 

across the EU or when developing a business involving drones around Europe. Common rules have a 

will to foster investments and innovation in this promising sector.  

ICCS is responsible for the implementation of the drone flights in DIONE project, and is in line with the 

aforementioned regulations, having among others, certified pilots, operator registration number in 

order to use the drone, and many others. It should be noted that each flight campaign that is carried 

out in DIONE a) is fully compliant with the regulations of the two countries where the flights were 

conducted, and EASA aviation regulations, b) takes all the necessary precautions and safety measures 

for the crew, the supporting staff, c) respects General Data Protection Regulation (GDPR) rules, and d) 

operates with the proper drone according to the relevant category/subcategories of drone operations. 

 

3 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32019R0945  
4 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32020R1058  
5 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32019R0947  
6 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32020R0639  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32019R0945
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32020R1058
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32019R0947
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32020R0639
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3.2.2 Definition of the Regions of Interest 
This section presents details regarding the definition of ROIs that were chosen to be monitored by 

drones. In both pilot areas of Lithuania and Cyprus, the selection of the regions and the area coverage 

was based on two main groups of criteria with the first to indicate the factors that are related to the 

local area and the second to the functionalities of the drone platform and its hardware components. 

In particular, the first group of criteria include parameters such as a) easy access to the region that 

enables the operator to perform the flights, b) regions at low altitudes and with low inclinations 

assisting as well to the drone operation and the efficient image collections, c) the diversity of the crop 

types and b) the presence of land objects with limited spatial extent, such as EFAs. Subsequently, 

analysing the first parameter of the second group, which is the maximum area of coverage, proper 

calculations were conducted before the conduction of the flights to estimate the approximate area 

that can be covered by a single drone flight, using one battery and at a certain height. This way, 

subsequent calculations can be made to find the total area coverage through one drone flight 

campaign that last four days and with the number of batteries that were used to be five. Secondly, 

the flight height of the drone was a parameter that remained stable due to the technical specifications 

of the drone and the national decree of the Unmanned Aerial Vehicles (UAV) that foresees the 

maximum flight height to be around 50m and the distance of the drone operator from the drone to 

be at 500m7. These regulations have to be addreǎǎŜŘ ōȅ ǘƘŜ ƻǇŜǊŀǘƻǊǎ ǘƘŀǘ ōŜƭƻƴƎ ǘƻ ǘƘŜ άhǇŜƴ 

ŎŀǘŜƎƻǊȅέΦ 

Finally, the last criteria that should be taken into account refer to the coverage of these areas by other 

EO data at very high resolution, such as the satellite data provided by the ESA DWH and the archive 

VHR images offered by the PAs. Considering the latest, these data sources are offered every year to 

the PAs with a will to improve the monitoring process according to the rules of the Common 

Agricultural Policy (CAP). Thus, overlapping with such areas should be avoided. The following 

paragraphs illustrate in detail the definition of the aforementioned parameters for the establishment 

of the selected areas, whereas Table 5 presents a synopsis of them.  

Table 4: Groups of parameters that determined the spatial extent and the location of the region of interest that will be covered 
in the drone flight campaigns.  

Parameters related to the 
local area 

Parameters related to the 
drone platform 

Additional parameters related to 
the data 

Altitude Total covered area 
!ǊŜŀǎ ǎƘƻǳƭŘƴΩǘ ōŜ ŎƻǾŜǊŜŘ ōȅ 

available VHR data  
Local Inclinations Drone flight height 

Crop types 
Single flight duration 

!ǊŜŀǎ ǎƘƻǳƭŘƴΩǘ ōŜ ŎƻǾŜǊŜŘ ōȅ 
available VHR data Ecological Focus Areas  

3.2.2.1 Areas in Cyprus  

In the case of Cyprus, the two selected areas are depicted in Figure 7. A small change of the initial 

definition areas of interest and especially in the second area was made, with the Paramali8 area to be 

 

7 https://www.easa.europa.eu/domains/civil-drones  

8 https://en.wikipedia.org/wiki/Paramali  

https://www.easa.europa.eu/domains/civil-drones
https://en.wikipedia.org/wiki/Paramali
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changed to the Choirokoitia9 region. This modification was decided due to local legislation 

measurements that forbid us to perform any monitoring operations in the surrounding area. The final 

decision was made after a common agreement among the partners, who evaluated the main 

characteristics of the area, ensuring that follows the necessary requirements that were described in 

Section 3.2.1. Proper estimations were conducted in order to find the maximum spatial extent that 

could be covered by a single drone flight, using one battery. This way, subsequent calculations were 

made to find the total area coverage through one drone flight campaign that last four days and with 

the number of batteries that were used to be five. Considering the above, the total area that can be 

covered by each single drone flight is 240m*240m with the approximate flight at 50m. The duration 

per single flight is assumed to be 17-20 minutes. The following table illustrates the parameters that 

were defined for the calculation of the total area that could be covered in Cyprus through a single 

campaign. 

Table 5: Characteristics of the areas that were covered in the content of the drone flight campaigns in Cyprus 

Height = 50m 
Total area 

coverage (m2) 
Total area coverage 

(hectares) 
Approximate duration of 

the flight (min) 

Single drone flight 57,600 4 ~17-20 

Daily 288000 22 105 (1h and 45') 

Flight campaign (4 days) 880000 88 420 

Spatial resolution = 2.2cm 

The activity was conducted through the PIX4DCapture software and the Mission Planning module that 

enables the user to define the mission parameters and generate a grid mission that allows to see the 

approximate time of each flight. An example of the planning missions as they are generated through 

the mission PIX4DCapture environment is depicted in Figure 6. The mission plans and the generation 

of the mission sub-blocks will be shown in chapters 4.1 and 0 for Cyprus and Lithuanian pilot 

campaigns. 

 

Figure 6: Example of the definition of two missions in the PIX4DCapture. 

The areas that were finally determined to be monitored for the regions in Cyprus are depicted in Figure 

7. Into a similar process, updates in the initial flight plans were performed in Lithuania pilot areas 

considering flight characteristics. Further details will be given in the chapter below.  

 

9 https://en.wikipedia.org/wiki/Khirokitia  

https://en.wikipedia.org/wiki/Khirokitia
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1st region of interest: Akaki 2nd region of interest: Paramali 

  
1st region of interest: Akaki 2nd region of interest: Choirokoitia 

Figure 7: Updates and finalisations of selected regions for performing the drone flight campaigns in Cyprus. 

 

Concerning the crop types, the areas are characterised by different categories including i) annual 

crops such as barleycorn, spring wheat, potatoes, ii) permanent crops like the watermelons and 

vetches, and fallow land (black and green fallow land is prohibited to be harvested within a crop 

year10),  iii) fruit trees and shrubs land cover types as mostly olive, citrus trees and orchards. Both of 

the regions have also areas of high environmental value (i.e. EFAs) containing agri-environmental 

schemes with isolated trees. The RGB images received during the drone flights and the constructed 

orthomosaics will assist with the need for continuous monitoring, even when it comes to land objects 

with small-extent. This is particularly important for Cyprus case, where small and elongated parcels 

(<100m2) are observed.  

 

 

 

10https://ec.europa.eu/eurostat/statistics-

explained/index.php?title=Glossary:Fallow_land#:~:text=Fallow%20land%20is%20all%20arable,duration%20of%20a%20cr

op%20year.&text=Fallow%20land%20may%20be%3A,with%20no%20crops%20at%20all  

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Fallow_land#:~:text=Fallow%20land%20is%20all%20arable,duration%20of%20a%20crop%20year.&text=Fallow%20land%20may%20be%3A,with%20no%20crops%20at%20all
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Fallow_land#:~:text=Fallow%20land%20is%20all%20arable,duration%20of%20a%20crop%20year.&text=Fallow%20land%20may%20be%3A,with%20no%20crops%20at%20all
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Fallow_land#:~:text=Fallow%20land%20is%20all%20arable,duration%20of%20a%20crop%20year.&text=Fallow%20land%20may%20be%3A,with%20no%20crops%20at%20all













































































